Identification of a redox-dependent regulatory network of miRNAs and their targets in wheat.
Reactive oxygen species and antioxidants have an important role in the regulation of plant growth and development under both optimal and stress conditions. In this study, we investigate a possible redox control of miRNAs in wheat (Triticum aestivum ssp. aestivum). Treatment of seedlings with 10 mM H2O2 via the roots for 24 h resulted in decreased glutathione content, increased half-cell reduction potential of the glutathione disulphide/glutathione redox pair, and greater ascorbate peroxidase activity compared to the control plants. These changes were accompanied by alterations in the miRNA transcript profile, with 70 miRNAs being identified with at least 1.5-fold difference in their expression between control and treated (0, 3, 6 h) seedlings. Degradome sequencing identified 86 target genes of these miRNAs, and 6722 possible additional target genes were identified using bioinformatics tools. The H2O2-responsiveness of 1647 target genes over 24 h of treatment was also confirmed by transcriptome analysis, and they were mainly found to be related to the control of redox processes, transcription, and protein phosphorylation and degradation. In a time-course experiment (0-24 h of treatment) a correlation was found between the levels of glutathione, other antioxidants, and the transcript levels of the H2O2-responsive miRNAs and their target mRNAs. This relationship together with bioinformatics modelling of the regulatory network indicated glutathione-related redox control of miRNAs and their targets, which allows the adjustment of the metabolism to changing environmental conditions.